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(57) Abstract: The invention 
/ relates to a method of determining 

the physicochemical properties 
- ' • .... _ of a three-dimensional body. The 
inventive method comprises the 
following steps consisting in: (a) 
generating a database (BDS) which 
/ contains the data from soundings 

/ that define the physicochemical 

properties and situation of the 
aforementioned three-dimensional 
body; (b) defining the surface 
(Tl) at the spatial centre of the 
three-dimensional body by means 
of triangulation; (c) defining a 
cloud of points (NPS) on Tl, which 
is generated at regular spacing 
along the main directions of said 
three-dimensional body; (d) using 
the linked Uiangle formation 
between the NPS points to generate 
a new surface (T2) which is very 
similar to Tl but which has a 
format suitable for graphical 
representation and interpolation; 

' *v: .. ii (e) using any interpolation method 

in order to calculate the properties 

of the NPS points from the sounding database BDS; (f) generating a new database (BDT2) fi^om the triangles of surface T2, 
which contains, for each triangle, the data of the co-ordinates of the vertices, the results of the interpolation of the vertices and 
the area of said triangle in space; (g) generating reports with the desired information from database BDT2; and (h) generating 
three-dimensional representations from database BDT2. 

[Continua en la pdgina siguiente] 
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(57) Resumen: El metodo de la invenci6n para determinar las propiedades fisico-quimicas de un cuerpo tridimensional comprende 
las siguientes etapas:a) generar una base de datos (EDS) que contiene los datos de los sondeos que definen la situaci6n y propiedades 
ffsico-quimicas del cuerpo tridimensionaljb) definir la superfide (Tl) en el centit) espacial del cuerpo tridimensional mediante trian- 
gulaci6n,c) definir sobre Tl una nube de puntos (NFS) generada con espaciamientos regulares en las dos direcciones principales del 
cuerpo tridimensiona],d) generar, mediante la foimaci6n de tridngulos enlazados entre los puntos NFS, una nueva superficie (T2), 
que ser^ muy parecida a Tl pero con el formato adecuado para la interpolaci6n y representaci6n grifica,e) calcular, por cualquier 
metodo de interpolaci6n, las propiedades de los puntos de NFS a partir de la base de datos de los sondeos BDS,f) generar una nueva 
base de datos (BDT2), partiendo de los tridngulos de la superficie T2 y que contiene, para cada triangulo, los datos de las coordenadas 
de los vertices, los resultados de la interpolaci<5n de los vertices, asi como el ^ea de ese tridngulo en el espacio,g) generar informes 
con la informacidn deseada a partir de la base de datos BDT2, yh) generar representaciones gr^ficas tridimensionales a partir de la 
base de datos BDT2. 
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CLAIMS 

1 . Method for determining physico-chemical properties of a three-dimensional body, 
said method comprising the following steps: 

5 

a) generating a first database (BDS) that contains first data on bores intersecting 
said three-dimensional body, said first data defining the location and physico- 
chemical properties of the three-dimensional body at said bores, 

b) defining a first surface (T1) in aspatial centre of the three-dimensional body by 
10 triangulation, so that said first surface (T1) extends along two main directions 

of said three-dimensional body, 

c) defining on said first surface (T1) a cluster of points (NPS) generated with 

regular spaclngs in said two main directions of the three-dimensional body, 

d) generating, by creating linked triangles between the points of said cluster of 
15 points (NPS), a second surface (T2) constituted by said triangles, 

e) calculating, by an interpolation method and based on said first data in the first 

database (BDS), second data defining calculated physico-chemical properties 
of the three-dimensonal body at said points of said cluster of points (NPS), 

f) generating a second database (BDT2) using the triangles constituting said 
20 second surface (T2), so that said second database contains, for each triangle 

constituting said second surface (T2), the coordinates of the vertices of the 
triangle, the second data defining calculated physico-chemical properties of the 
three-dimensional body at said vertices of the triangle, and the area of the 
triangle in space, 

25 g) generating reports with Information from the second database (BDT2), and 

h) generating three-dimensional graphical representations based on the second 
database (BDT2). 

2. Method according to claim 1, wherein the first database (BDS) comprises the 
30 following data: 



data on coordinates defining the position of the Intersection of each bore 
(si. s2) with the three-dimensional body, wherein the coordinates can 
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either define a single point determining the centre of the body at said 
bore or an inten/al determining the beginning and the end of the three- 
dimensional body at said bore, 

and 

- the data on physico-chemical properties of the three-dimensional body 
(data 1 , data 2) at each bore. 

3. Method according to any of the previous claims, wherein the first surface (T1) is 
generated by applying the triangulation method based on the coordinates of the 
centres of the bores, and, optionally, further based on three-dimensional 
interpretation of known data of this body and previous knowledge of a usual shape 
of the corresponding type of body. 

4. Method according to any of the previous claims, wherein the cluster of points 
(NPS) is generated by an algorithm based on regular spacings on the surface. 

5. Method according to any of the previous claims, wherein in step d), a 
triangulation algorithm based on the cluster of points (NPS) is used to generate the 
second surface (T2) . 

6. Method according to any of the previous claims, wherein, in step e), the second 
data for each point of said cluster of points (NBS) are calculated based on the first 
data corresponding to surrounding bores. 

7. - Method according to claim 6, wherein for calculating said second data for any 
point of said cluster of points (NBS), an interpolation method is used by which the 
second data for said point are set to be equal to the conresponding first data 
corresponding to the nearest bore. 

8. - Method according to claim 6. wherein for calculating said second data, for any 
point of said cluster of points (NBS), said second data for said point are set to be 
the arithmetical mean of corresponding first data corresponding to bores within a 
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maximum distance, weighted by a power of the inverse of the distance between 
said point and the respective bore. 

9. - Method according to claim 6, wherein for calculating said second data, ifor any 
point of said cluster of F>oints (NBS), a geostatistical method, such as Kriging, is 
used. 

10. Method according to any of the previous claims, wherein the graphical 
representation generated in stage h) from the second database (BDT2) is 
performed by graphical software that allows the three-dimensional representation of 
the shape and properties of the three-dimensional body. 

11. Method according to any of the previous claims, said method being a method for 
determining the mineral resources or reserves of a mineral body or layer, wherein 
the first database (BDS) is made to contain data on the intersections of the bores . 
with said mineral body or layer, this database comprising: 

- data of coordinates defining the intersection of each bore (si , s2) with 
the mineral body or layer, wherein the coordinates can either define a 
single point determining the centre of the body at said bore, or an 
interval determining the beginning and the end of the three-dimensional 
body at said bore, and 

- data on the physico-chemical properties of the mineral body or layer 
(data 1, data 2) at each bore (si, s2). 

12. - Method according to claim 11, wherein in step b), defining the first surface (T1) 
is made by forming linked triangles between the median points of the intersection of 
each bore (si, s2) with the mineral body or layer, by using the centres of the 
intersections of the bores vAth the mineral layer, the information on any outcrops of 
the layer and geological interpretation regarding the spatial location of the layer, 
whereby a set of points and lines are defined located on a central surface of the 
mineral body or layer, and using these points and lines, so as to form a surface by 
triangulation, providing a set of linked triangles in the space, whereby sufficient 
points and lines are added so that the surface generated by triangulation is a faithful 
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representation of the centre of the mineral layer or body and covers the entire area 
to be studied. 
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13.- Method according to any of claims 11 and 12, wherein the cluster of points 
(NPS) is generated applying the following steps: 

- an algorithm is used to fill in the first surface (T1) with points that are 
more or less equidistant to one another, 

- the distance between the points is defined according to a calculation 
detail required so that its final three-dimensional representation agrees 
with an initial interpretation of the layer. 

- whereby, depending on the algorithm used, the real distance between 
the points is not necessarily always the same. 
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